Introduction {#sec1_1}
============

Sertoli-Leydig cell tumors (SLCT) represent a rare and heterogeneous subgroup of sex-cord ovarian neoplasms, accounting for \<0.2% of all ovarian tumors. Since most SLCT are unilateral, diagnosed at an early stage, most prevalent in patients in their second or third decade, and harbor a good prognosis, fertility-sparing surgery is an accepted option \[[@B1], [@B2], [@B3], [@B4]\]. Tumors with poor differentiation, the presence of heterologous elements, retiform patterns, and advanced stages at diagnosis are more prone to relapse, and adjuvant chemotherapy is therefore indicated \[[@B3]\].

Approximately 20% of all SLCT will relapse, 95% within 5 years \[[@B5], [@B6]\]. Available data report a very poor prognosis upon relapse, despite combination treatments such as radical surgery, chemotherapy, and occasionally radiotherapy \[[@B5], [@B7]\]. There are no prospective studies to support the management of relapsed SLCT and to select potentially aggressive therapeutic options in the face of the poor prognosis.

Whenever possible, surgery remains a cornerstone of SLCT treatment upon relapse. Available guidelines recommend radical surgery \[[@B8]\] with two subsequent major consequences: first, it terminates any family planning, something which may occasionally be neglected due to the poor prognosis; second, contralateral ovariectomy exposes the young women to estrogen depletion, while hormonal replacement therapy is contraindicated because of tumor hormonal sensitivity \[[@B9]\]. "Endocrine-sparing" surgery may be an option, in order to preserve quality of life.

We hereby present the case of a patient with unique SLCT peritoneal relapse treated with ovarian-sparing surgery in order to prevent endocrine depletion symptoms. To our knowledge, this is the second case of conservative surgery upon SLCT relapse.

Case Presentation {#sec1_2}
=================

A 20-year-old nulligravida presented to Sion Hospital with nausea and abdominal pain that had evolved over several weeks. She had no significant personal medical history. A cousin had been diagnosed with cervical rhabdomyosarcoma at 13 years and was now, 6 years later, free of disease.

On pelvic ultrasound, we detected a 14 × 10 cm left polycystic ovarian mass with a solid component and a normal contralateral ovary and uterus. A detailed analysis of hormonal levels and tumor markers showed slightly elevated CA-125 (49 kU/L), low levels of estradiol (\<18 pmol/L), and normal CA-15.3, CA-19.9, LDH, AMH, testosterone, beta-HCG, and AFP. The patient underwent left laparoscopic adnexectomy with peritoneal washing on May 30th, 2016. There was no rupture or tumor leakage before or during surgery (Fig. [1](#F1){ref-type="fig"}).

Histopathological and immunochemistry studies revealed a moderately differentiated SLCT with heterologous elements (intestinal mucinous glands and a low-grade neuroendocrine contingent). Peritoneal washing was negative for malignant cells. Subsequently, on June 6th, 2016, our patient underwent full peritoneal staging including infracolic omentectomy, appendectomy, endometrial and multiple peritoneal biopsies. The definitive FIGO stage was IA with no additional tumor retrieved during this restaging surgery.

The multidisciplinary tumor board recommended fertility preservation counseling and genetic testing for DICER-1 mutations, which the patient refused. Despite the presence of heterologous elements, adjuvant chemotherapy was not proposed. Our patient had an uneventful gynecological follow-up with vaginal ultrasound every 3 months until July 2018. During this time, the patient used oral contraceptives.

The patient presented again end of November 2018 with pain and an increased abdominal circumference. An abdominal CT scan and MRI raised suspicion of an SLCT relapse (unique 17 × 14 cm abdominopelvic polycystic mass with a solid component; Fig. [2](#F2){ref-type="fig"}). CA-125 levels were slightly over the normal range (41 kU/L) and the AMH levels were low (8 pmol/L). All other tumor markers were within normal ranges (CA-19.9, CA-15.3, inhibin B, HCG, AFP, testosterone, and LDH). Due to the rapid progression of her severe abdominal pain, emergency surgical exploration was performed on December 27th, 2018 (Fig. [3](#F3){ref-type="fig"}). Midline laparotomy confirmed a left-side pelvic peritoneal relapse with a polycystic mass. The tumor was resected during an extensive pelvic and abdominal peritonectomy. The right ovary and the uterus appeared macroscopically normal and were conserved. Full peritoneal exploration confirmed a unique lesion, with no other upper abdominal secondary lesions. A copper intrauterine device was inserted postoperatively.

Histopathological analysis showed an undifferentiated SLCT with retiform pattern and negative peritoneal washing. The patient underwent 3 cycles of BEP chemotherapy between January 28th, 2019, and March 11th, 2019. Her menstruation resumed in August 2019, and the patient was free of disease at her last follow-up in April 2020. No DICER-1 mutation was identified.

Discussion {#sec1_3}
==========

SLCT are part of the sex cord-stroma subset of ovarian tumors and account for \<0.2% of all ovarian tumors. They are characterized by a varying proliferation of Sertoli and Leydig cells that may secrete testosterone causing virilization or defeminization in up to 85% of all patients \[[@B3]\]. Tumors of the retiform type or those presenting heterologous elements are rarely secretant \[[@B8]\]. In morphological ambiguous cases, immunomarkers such as inhibin alpha, calretinin, and FOXL2 help discriminating among sex cord-stroma subset tumors. Recent research has shown that many patients with ovarian SLCT carry DICER-1 germline mutations which are also associated with other rare tumors such as rhabdomyosarcomas, pleuropulmonary blastomas, and nephromas \[[@B10]\].

Most SLCT are diagnosed in young patients at an early stage, they are well differentiated and have an excellent prognosis. Fertility-sparing surgery with preservation of the uterus and contralateral ovary are therefore recommended for stage IA \[[@B3], [@B11]\]. According to the last ESMO guidelines (2018), fertility-sparing surgery may be an option for selected cases even in advanced stages. Some authors propose a completion of surgery after childbearing \[[@B4]\]. Spontaneous pregnancies have been reported in women treated for SLCT \[[@B5], [@B12], [@B13]\].

For patients at advanced stages or with recurrence, chemotherapy is part of the treatment. The most commonly used regimen is BEP or EP (for patients \>40 years). Another option is carboplatin and paclitaxel, similarly to the treatment for epithelial ovarian tumors.

A fifth of all SLCT relapse cases and most recurrences appear within 3 years. In Young and Scully\'s series from 1985 \[[@B3]\], only 9 of 22 patients with poorly differentiated tumors were alive without relapse after a mean follow-up of 7 years. A review of all published retrospective series calculated relapse rates of 5--8% for stage IA tumors and of approximately 30% for stage IC \[[@B5]\]. The mortality rate in case of relapse was around 70%. Risk factors for recurrence include advanced FIGO stage, poor differentiation, the presence of heterologous elements, and a retiform pattern. Only 4 out of 47 patients (8.5%) experienced unique contralateral ovarian recurrence after fertility-sparing surgery during early stages (IA to IC1).

In Gouy et al.\'s institutional series \[[@B5]\], 5 out of 13 patients staged IA to IC1 relapsed after fertility-sparing surgery (unilateral adnexectomy with or without contralateral cystectomy). Four of the 5 patients underwent chemotherapy and 3 underwent radical surgery. Two patients died 3 and 83 months after treatment, respectively, and the other 3 were alive with disease.

Most patients with recurrence have systemic relapses at multiple locations. The peritoneum is the most commonly involved site \[[@B12]\]. Other frequent locations include the upper abdomen (55--70%) and the pelvis (30--45%) \[[@B10]\]. Very few patients experience localized relapse, which probably explains the extremely poor prognosis of relapse despite extensive surgery and chemotherapy. In Gouy et al.\'s series \[[@B5]\], only 2 patients experienced localized relapse. The first was 4 years old at diagnosis, relapsed at 10 years in the uterus, and underwent hysterectomy and remaining adnexectomy. The second patient was 15 years old, experienced a contralateral ovarian relapse after 18 months, and underwent adnexectomy with uterine conservation. Both patients were alive with disease despite radical surgeries and, for one of them, chemotherapy. In Brown et al.\'s series \[[@B14]\], 28% of all SLCT recurred (9 patients). Six out of the 9 patients had an abdominopelvic recurrence (4 isolated and 2 multifocal), but no data on the type of surgery or systemic treatments are available.

The prognosis of patients with SLCT relapse is reportedly poor despite extensive surgery. Very few data are available about the oncologic safety of ovarian conservation upon relapse. Most reported surgery was radical, including adnexectomy and hysterectomy. Currently, there is no evidence of a survival benefit of adnexectomy in patients with relapse and a macroscopically normal ovary. The prognosis seems to be dictated by the aggressive nature of the disease rather than by the removal or conservation of an apparently healthy remaining ovary.

SLCT harbor hormone receptors, and consequently, hormonal replacement therapy is contraindicated \[[@B9]\]. Young patients undergoing radical surgery with bilateral salpingo-oophorectomy are consequently facing estrogen depletion and menopausal symptoms with a strong impact on their quality of life. Where possible, conservation of the normal remaining ovary (endocrine-sparing surgery) might improve quality of life of very young women who experience tumor recurrence.

To the best of our knowledge, we present here the second case of fertility-sparing surgery in a young patient with relapsed SLCT. The first case was a 20-year-old patient with FIGO IA SLCT and fertility-sparing surgery with relapse in the prevesical peritoneum 27 months after initial diagnosis \[[@B15]\]. She underwent fertility-sparing surgery with mass excision and adjuvant chemotherapy. The patient showed no evidence of disease after 50 months of follow-up.

Conclusion {#sec1_4}
==========

The outcome of patients with SLCT relapse is very poor. There is no strong evidence to support the best treatment option upon relapse, but most of the published literature combines radical surgery and chemotherapy. For the few patients with a localized relapse and a normal contralateral ovary, an endocrine-sparing surgery is an option, as hormonal replacement therapies are contraindicated. The prognosis upon relapse does not seem to be linked to the conservation of a healthy ovary or uterus, but rather to the tumor aggressivity itself. For these patients, the remaining ovary and uterus could allow a better quality of life or preserve fertility depending on their survival and future advances in the treatment of these tumors.
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